Regulation of membrane permeability by vasopressin; activation of the water permeability pathway in toad urinary bladder by N-ethyl-maleimide.
1. Vasopressin induces a rapid increase in water permeability and stimulates net sodium transport in responsive epithelia through the mediation of cAMP. 2. In amphibian urinary bladder, the increase in water permeability is dependent on an intact cytoskeleton and is associated with the exocytotic insertion of tubular vesicles containing particle aggregates (the putative water channels) into the apical membrane of the granular epithelial cells. 3. In the toad bladder, mucosal addition of NEM, 0.1 mM, elicits a slow and irreversible increase in transepithelial water flow, whilst decreasing net sodium transport. 4. The hydrosmotic response to mucosal NEM is inhibited by cellular acidification, by pretreatment with cytoskeleton-disruptive drugs, and by agents that increase cytosolic calcium. 5. Mucosal NEM potentiates the hydrosmotic response to a submaximal, but not a maximal, dose of vasopressin. 6. Mucosal NEM, like vasopressin, induces both vesicle fusion and the appearance of particle aggregates at the granular cell apical surface. 7. NEM, unlike vasopressin, does not increase cellular cAMP content. 8. Mucosal NEM appears to increase transcellular water flow by activating cellular processes normally triggered by vasopressin, at a step beyond cAMP.